This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox, 




PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 08268794 A 



(43) Date of publication of application: 15 . 10 . 96 



(51) int.ci C30B 15/20 
C30B 29/06 
// H01L 21/208 




(21) Application number: 07100173 


(71) Applicant: 


SUMITOMO SITIX CORP 


(22) Date of filing: 30 . 03 . 95 


(72) Inventor: 


KAJITA EIJI 






HORAI MASATAKA 



the furnace inside is executed by the heat transfer 
calculation and the shielding and reflection of the 
radiation from the melt are so controlled that the ratio 
V/G(mm 2 /°C, min) attains a target value. 



PURPOSE: To control a position where an OSF ring is 
generated with high accuracy by determining the temp, 
distribution of the inside part of a single crystal by a 
temp, distribution calculation over the entire part of 
the furnace inside by using a heat transfer calculation, 
and shutting off and/or reflecting the radiation from a melt. 

CONSTITUTION: The single crystal 6 pulled up from a 
crucible 1 is introduced into a cylindrical radiation 
shielding object 7 enclosed by plural radiation 
reflectors 9. The temp, at the point of a specific 
distance from the solid-liquid boundary on the surface 
of the single crystal 6 is then measured by a temp, 
measuring meter 11 and is inputted to a G arithmetic and 
logic unit 12. Simultaneously the position information 
of the radiation shielding object 7 from a driving 
section 8, the angle information of the radiation 
reflectors 9 from a driving section 10, the length and 
growth speed V(mm/min) of the single crystal 6 under 
growth, the shape at the boundary of the single crystal 
6 and the melt 3 and the power of the heater 2 are 
inputted to the G arithmetic and logic unit 12 by which 
the temp, gradient G(°C/m) in the crystal axis direction 
from the m. p. of silicon to 1300°C is determined. The 
temp, distribution calculation over the entire part of 
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(54) PRODUCTION OF SILICON SINGLE CRYSTAL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing a silicon single crystal by a CZ method by 
which a density of octahedral void faults being in 
as-grown silicon single crystal is decreased and further 
an wafer having an oxidation membrane excellent in 
compression-resistant characteristics is obtained. 

SOLUTION: A crystal is grown by regulating a pulling up 
rate V(mm/min) of the crystal, temperature inclinations 
G1(°C/mm) and G2(°C/mm) in the crystalline axis 
direction within the temperature regions between the 
melting point of the silicon and 1300°C and between 
1150°C and 1080°C respectively, and the density (d) 
(1/cm 2 ) of faults so as to satisfy the formulas 
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and 



V/G1>0.25 in the method for producing a silicon single 
crystal. Thereby, the silicon single crystal having a 
density of the faults reduced to <1x10 6 /cm 3 and 
excellent in compression-resistant characteristics of an 
oxide membrane and yield of devices is produced. 
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